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Experimental Investigation on Simultaneous Removal of
SO, and NOx by Solutions of Urea and Ammonium
Ton/Additives

Jianpu Yin, Yuanquan Xiong, Hongyin Xie, Zhanfei Shi
School of Energy and Environment Southeast University, Thermoenergy Engineering Research Institute, Jiangsu, Nanjing 210096

Abstract: This article introduces mass transfer theory of the SO, and NOx liquid absorption and correlation
analysis. Simultaneous desulfurization and denitrification with simulated gas wet denitrification using three
different combinations of urea and ammonium ion as absorbent has been investigated in a set of two
sprinkling absorption reactors filled with steel pall rings in series. A series of experimentations are carried out
to research the effect of multi-parameters on the NOx removal, such as gas velocity, L/G ratio, absorbent
concentration, gas temperature, absorbent temperature, additive concentration, SO, concentration and NOx
concentration. The experimental results indicate that urea solution on NOx removal is higher than that of
ammonium ion solution. At the same time, gas velocity and L/G ratio have important effects on the removal
efficiency of SO,, and gas velocity, L/G ratio, system temperature, additive concentration, SO, concentration
and NOx concentration have important effects on the removal efficiency of NOx from flue gas. Based on
those results, the optimum operating parameters are obtained; it shows the removal efficiency of SO, and
NOy from flue gas can reach about 95% and 60%, respectively. The results also show the mutual promotion

effects when SO, and NOx are in the same system.
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Fig. 1 Diagram of the reaction apparatus of flue gas
denitrification
1. Pressure reducing valve; 2. Flow meter; 3. Gas heater;
4. Differential gauge; 5. Thermometer; 6. Packed Tower ;
7. Magnetic pump; 8. Needle valve; 9. Pressure meter;
10, Liquid tank; 11, Gas analyzer
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Fig. 2. Effect of gas velocity on SO,/NOx removal
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Fig. 3. Effect of L/G ratio on SO,/NOx removal
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Fig. 4. Effect of absorbent concentration on SO,/NOx

removal
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